suMMARY A 17 year old girl had a myocardial infarction. Three days later coronary angiography showed an occlusive thrombus in the circumflex and anterior descending arteries. The coronary artenes themselves appeared to be normal, and this was confirmed at repeat angiography three months later. Tests of haemostasis showed a deficiency of factor XII.
Most patients with acute myocardial infarction have atherosclerotic coronary disease, but subsequent coronary angiography sometimes does not show any evidence of chronic arterial obstruction.'2 Spontaneous lysis of a thrombotic occlusion and resolution of spasm are two possible explaations for such observations, and both have been known to cause myocardial infarction as a complication of coronary angiography.
We recently showed an occlusive thrombus by coronary arteriography in a 17 year old girl three days after acute myocardial infarction; repeat angiography three months later showed normal coronary arteries. Tests Myocardial infarction with normal coronary arteies and factor XII deficiency (Table) -showed a prolonged kaolin cephalin time owing to a partial deficiency of factor XII (Hageman factor), which was 270/% of the control concentration. There was no evidence of inhibitory activity, and tests for the lupus inhibitor gave negative results. These findings were-confirmed on two subsequent occasions and in an independent laboratory. Platelet aggregation induced by diminished adrenaline and collagen concentrations 232 group.bmj.com on June 25, 2017 -Published by http://heart.bmj.com/ Downloaded from Myocardial infarction with normal coronary arteries and factor XII deficiency was compatible with treatment with aspirin.
Discussion
Our patient showed unequivocal electrocardiographic, cardiac enzyme, and angiographic evidence of acute myocardial infarction. Coronary angiography at three days showed extensive filling defects, which had the appearance of thrombus, in the left coronary circulation. The coronary arteries themselves appeared to be normal, and this was confirmed by repeat angiography three months later. One previous case report has described this sequence, but the 29 year old man reported on was subsequently found at necropsy, four months after angiography gave "normal" results, to have a 75% atherosclerotic stenosis at the site of the previous occlusion.5 Angiography is highly unlikely to have failed to detect appreciable atheromatous disease in the young woman we have described.
In some cases a prolonged episode of coronary vasospasm may be responsible for myocardial infarction in the absence of coronary atherosclerosis. A thrombotic occlusion could theoretically result from stasis caused by prolonged coronary spasm, and this was recently reported in a case of myocardial infarction that complicated selective coronary angiography. 6 We have no evidence that spasm played a part in our patient. The hypothesis that spasm of the main left coronary artery caused thrombosis distally in its two branches is, however, attractive. Another remote possibility is that coronary spasm caused extensive infarction and there was subsequent embolisation from the mural thrombus, but this would seem to be a suprising coincidence. We found no evidence of a potential for paradoxical embolism.
The finding of a moderate deficiency of factor XII was unexpected. Factor XII is important not only in the intrinsic coagulation pathway but also in plasminogen dependent fibrinolysis, the kallikrein-kinin system, and complement activation.7 The absence of a tendency to bleed abnormally in most cases of factor XII deficiency together with the reported incidence of thromboembolism78 suggests that these other reactions may be of clinical importance. Both these reports78 include the evidence of reduced fibrinolytic capacity, but this could not be shown in our patient. At least two cases of myocardial infarction in patients with factor XII deficiency have been reported,9 10 but both patients were middle aged and probably had coronary artery disease.
In reports of myocardial infarction with subsequently normal coronary arteries the aetiology of the presumed thrombotic occlusion has not been known except when it has complicated coronary angiography and has been caused by a catheter.6 An analysis of conventional risk factors has implicated smoking induced thrombosis,' 1 but this has not been an important risk factor in other series,'2 and, although factor XII deficiency could theoretically be relevant in our patient, the association might be coincidental. Long term follow up over many years may provide further clues, but the present case suggests that we need to extend our concept of classical risk factors in young patients with myocardial infarction and normal coronary arteries.
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